INTRODUCTION
============

Cystic changes of the spleen are very rare. Based on the presence or absence of cellular lining of the cystic wall, splenic cysts are classified as primary (true) and secondary (pseudo) cysts.^[@B1],[@B2]^

Although carbohydrate antigen 19--9 (CA 19--9) is a well-known marker for pancreatic adenocarcinoma, high levels of CA 19--9 may be seen in patients with benign gastrointestinal, hepatobiliary, and splenic diseases.^[@B3]--[@B5]^

So far, elevated CA 19--9 serum levels accompanying splenic cysts have been reported in approximately 30 cases, most of which are of epithelial origin.^[@B6]--[@B22]^

Because the spleen has an important immunologic role, splenic conservation techniques, such as partial splenectomy, cystectomy, marsupialization, and cyst decompression, for the treatment of benign splenic cysts are more favorable. With all the advances in laparoscopic surgery, all conservative approaches can be done laparoscopically.^[@B23]--[@B26]^

Among these techniques, laparoscopic cystectomy is less invasive and has the lowest morbidity. It also has the benefit of reducing postoperative patient discomfort and offers a shorter hospital stay than other surgical laparoscopic techniques.^[@B27]--[@B31]^

So far, only one case of laparoscopic cystectomy for splenic epidermoid cyst with elevated CA 19--9 cyst has been published.^[@B17]^ This is the second known report of this procedure being used to remove a splenic epidermoid cyst in a patient with elevated CA 19--9.

CASE REPORT
===========

A 28-year-old woman, in otherwise excellent health, was admitted to our general surgery department with a chief complaint of left upper quadrant pain. Her physical examination was normal and history was negative for trauma.

Biochemical investigations showed an elevated CA 19--9 level (56.9 U/mL; normal: 0-27 U/mL). The indirect hemagglutination test and the enzyme-linked immunosorbent assay (ELISA) for hydatid disease were negative.

Computerized tomography (CT) and magnetic resonance imagining (MRI) of the abdomen demonstrated a cyst, 71×56 mm in diameter, between the upper pole of the spleen and the stomach **([Figure 1](#F1){ref-type="fig"})**.

![Computed tomographic scan of abdomen demonstrating splenic cyst.](jsls-10-4-507-g01){#F1}

Before surgery, an ultrasound-guided splenic cyst puncture was conducted for diagnosis. The aspirated cystic contents showed epithelial fragments with no evidence of malignancy; however, the CA 19--9 level of the content was high. This finding confirmed the diagnosis of a splenic epidermoid cyst **([Figures 2](#F2){ref-type="fig"} and [3](#F3){ref-type="fig"})**.

![The cyst wall is covered by prismatic and squamous epithelium.](jsls-10-4-507-g02){#F2}

![The squamous epithelium shows strong positivity for cytokeratin.](jsls-10-4-507-g03){#F3}

A laparoscopic approach for the treatment of the cyst was planned. The patient was placed in the right decubitus position under general anesthesia. On exploration, a 70×60-mm cystic lesion at the upper pole of the spleen, which was pushing the stomach to the left, was seen. The cyst content was aspirated to facilitate dissection. The short gastric vessels and tissues between the spleen and the cyst were divided using the LigaSure (Valleylab, CO, USA). To complete the laparoscopic cystectomy, adhesiolysis was carried out between the cyst and surrounding tissue and spleen. The cyst was completely excised and delivered out of the abdominal cavity.

The postoperative course was uneventful. The patient was discharged on postoperative day 3. Follow-up CT of the abdomen after 6 months showed no recurrence of the cyst.

CA 19--9 level progressively decreased and became normal 3 months after surgery. The patient is doing well with normal CA 19--9 levels and no recurrence for 16 months.

DISCUSSION
==========

Splenic cysts may be primary (true) or secondary (pseudocyst), depending on the presence or absence of an inner cellular lining.^[@B1],[@B2]^ Most of the true splenic cysts are epithelial in origin and accepted as having embryonic inclusion of epithelial cells from adjacent structures.^[@B3],[@B13]^

Although CA 19--9 is a reliable marker for pancreatic adenocarcinoma, both normal and tumoral human epithelial cells may produce it. High serum levels of CA 19--9 may accompany benign gastrointestinal diseases, such as liver cirrhosis, acute cholangitis, obstructive jaundice, and benign pancreatic conditions.^[@B3]--[@B5]^

A patient with splenic cysts can present with abdominal pain, splenomegaly, atelectasis, and left shoulder pain, and occasionally infection or abscess formation even rupture or hemorrhage.^[@B12],[@B23],[@B32]^

The first case of a splenic cyst producing elevated serum CA 19--9 was reported by Terada et al21 in 1994. Since then, elevated CA 19--9 serum levels have been reported in about 30 cases of splenic cysts, most of epithelial origin.^[@B6]--[@B22]^

Surgery is the only treatment for the splenic cyst with increased CA 19--9 levels. Complete removal of the cyst is needed to prevent recurrence.^[@B5]^

Because the spleen has an important immunologic role, especially in the body\'s defense against encapsulated bacteria, splenic conservation techniques for the treatment of benign splenic cysts is the aim of surgical treatment.^[@B23],[@B24]^ Thus, treatment options for splenic epidermoid cysts, especially in young patients, because it marks the beginning of a disease, may include partial splenectomy, total cystectomy or fenestration, accessed either by laparotomy or laparoscopy.^[@B23],[@B25],[@B26]^ Conservative treatment is not possible when the spleen is almost totally occupied by the cyst, and total splenectomy is required for eradication.^[@B24],[@B33]^

Different laparoscopic approaches, such as splenectomy, partial splenectomy, cystectomy, marsupialization, and cyst decompression, have been reported for splenic true and pseudo cysts.^[@B17],\ [@B27]--[@B31],[@B34]--[@B36]^

Robert et al^[@B36]^ reported the first case of successful laparoscopic complete excision of a splenic epidermoid cyst, and Sardi et al^[@B17]^ reported in 1998 the first case of laparoscopic cystectomy of a splenic epidermoid cyst producing high levels of CA 19--9.

Complete removal of the splenic cyst is curative and remains a good choice for safe treatment in cases with epidermoid splenic cyst.^[@B37]^ Laparoscopic splenic cystectomy is the surgical approach of choice for the splenic epidermoid cyst due to its minimal invasiveness, low morbidity, reduced postoperative pain and discomfort and shortened hospitalization while achieving the same technical success as an open approach.

This is the second reported case of laparoscopic cystectomy of a splenic epidermoid cyst in a patient with elevated CA 19--9. The use of LigaSure made the laparoscopic cyst excision safe, expeditious, with minimal blood loss.
